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MACA�ONI WHEAT. 
Its Milling and Chemical Characteristics and Its Adaptation for. 
Making Bread and Macaroni. 
DEPARTMENT OF CHEMISTRY. JAMES H. SHEPARD, CHEMIST. 
This Bulletin is a continuation of the work reported in Bul-· 
letin No. 82 of this Station. But the work has assumed a wider 
scope in order to +.,hrow more light upon the various industrial 
uses for which Macaroni'wheat is �dapted. 
Of late much coritroversy has arisen conc�rning the Maca­
roni wheat industry. Many and conflicting reports have been 
circulated in the daily press and in trade journals. It is true 
that many statements have been prompted by prejudice and 
adverse trade interQsts. But in all the discussions the fact that 
there are many kinds of Macaroni wheat, each with its own pe­
culiarities, has been lightly passed over or ignored entirely. 
The most acrimonious of these discussions have centered 
around the value of Macaroni wheat for bread making, and its 
milling value. By some it has been claimed that the flour yield 
is so low that there is no profit in milling it. Others have con­
tended that the flour yield is greater than for spring bread 
wheats. Some con tend that it is most difficult to mill while 
others have reported that they have experienced no difficulty 
in this respect. · Some declare that the flour is so yellow that 
bakers and the general trade decline to buy it while others find 
no difficulty in this respect. Some claim that the bread is of. 
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poor flavor and of bad �olor, while others report exactly con­
trary conditions. 
Is it not possible that these conflicting reports, barring 
those which emanate from some who a.ce financially interested 
in decrying Macroni. wheat, arise from ·observers who are look­
ing at the same shield, it is true, but from different sides? .Is 
it not possible that one side of the s�ield may be of gold and 
the other of silver? Is it not possible that all the conflicting 
reports are true and that each one has reported what he has 
actually seen? 
In order to throw as much light as possible upon the whole 
subj�ct, the same investigations reported in Bulletin 82 . have 
been repeated for another year and in addition the baker's 
sponge test and actual baking tests have been made with each 
variety, while exact colorimetric dete-rminations have been 
made on the flour, semolina, bread and macaroni. In the baking 
tests the -loaf weight, texture and volume have been determined 
· and in the case of the macaronis made each has been co0ked 
and tested for texture and flavor. Consequently the work cov­
ered by this bulletin embraces an investigation into the merits 
of each variety of Macaroni wheat now known in this country. 
And if one has a desire to verify each 'of the conflicting state­
ments that he may have seen, it is suggested that a close per­
usal of the data obtained will reveal the fact that almost any­
thi1;1g mi.gh t be true if one only had the right kind of Macaron: wheat to work with. In other wordsi the different varieties of 
Macaroni wheat as grown with us vary most markedly from one 
another in their essential characteristics. Now take this fact 
together with an other. fact, viz.: that many varieties of Maca­
roni wheat are now in general cultivation, and that these varie­
ties are difficult to differentiate from one another by their gen­
eral appearance and even by their mode of growth, and it will 
be very easy to account for the different estimates which have 
been placed upon the merits of Macaroni-wheat. Of course it 
must be remembered that in all these discussions any Durum 
wheat. regardless of its variety, has been taken as a type for all 
Durum wheats, and by this type all have been judged. 
In order to exhibit thP various facts in as compact a form 
as may be, the results obtained have been arranged in tabulated 
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form so far as possible. In these .tables are. shown the percent· 
ages of mi.11 products and moisture, the crude protein and its 
distribution, tte gluten and the baker's sponge test. the baking 
and the macaroni test, the color of the flour, bread and maca· 
roni, and the nitrogen content of the whole wheat as grown in 
this state from year to year. 
Since the wheat plats at the home Station were all destroy· 
ed by hail in 1893, these investigations have been carried out on 
samples of the different varieties of Macaroni wheaf grown at 
the Highmme Range Station. The samples, therefore, furnish 
the best basis for comparison. All varieties were good\ as will 
appear from the grades given int.he milling table. 
The different varieties have been divided into three divis· 
ions: the Northern or Russian wheats, the Southern or Medi­
terranean wheats, and the Miscel!aneous wheats coming from 
widely separated suurces. 
In order to have a basis for comparison, the different varie­
ties of bread wheats have been carried through the same inves­
ti gations. These bread wheats are represented by the very 
best varieties obtainable. Consequently the tests are all made 
upon first class samples of the individual varieties investigated. 
In selecting a new wheat that is best adapted to any region 
several important factors must be-taken jnto consideration. In 
the first place it must be a good yielder and resistant to the.un­
favorable climatic conditions of that region. and also to the 
prevailing diseases which tend toward crop failure. In the 
Great Plains region drouth and hot winds are to be reckoned 
with. In certain years rust and smut ruin the- more tender 
wheats. As a rule the macaroni wheats are strongly resistant 
to these adverse crop conditions and it now remains to select 
from the a�ailable Durums such as give the best results when 
used for the trade demands. 
The uses of the Macaroni wheats are more extended than 
those of the wheats used for bread-making alone. It is an un­
disputed fact that the bread wheats make an indifferent maca­
roni. Nothing but a good macaroni wheat can be successfully 
u-sed for that purpose. 'I1hen again some of the macaroni 
wheats make elegant bread, bread that is scarce1y equalled by 
the best of the bread wheats. It is also true that some of the 
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macaroni wheats make indifferent macaroni and very unattract­
ive bread. As a rule the products from macaroni wheat are 
richer in protein or muscle-building material than any of the 
bread wheats, but in order to satisfy the American trade de­
mand a rigid course of selection must be resorted to in choos­
ing the macaroni wheat which will prove most satisfactory. 
The demand at present is for a Durum wheat that will make 
good macaroni, an attractive flour, and a bread that is satisfac­
tory in loaf, color and flavor. This is much to ask of one va­
riety of wheat but our work leads us to believe that the prob­
lem is capable of a satisfactory solution. The key" to success 
lies in choosing only the best kind or kinds for cultivation. Af­
ter that the best localities for growing this best kind to perfec­
tion must be carefully determined. 
It is now well known that the Macaroni wheat.s are preem­
inently dry weather wheats. This leads to the inevitable con­
clusion that the dryest parts of our country are the natural 
habitats of these new wheats and it is to those localities we 
must look for our supply of the highest grade of Macaroni 
wheat. 
Since hail destroyed our home plats this Bulletin deals only 
with Durum wheats grown in the dryest region this state af­
fords. An inspection of the milling table will show these to be 
of excellent quality. 
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Origin of Varieties 
A. BREAD WHEATS 
Blue Stem, Minnesota No. 169. Thi$ is one of the very 
begt varities of the Blue Stem wheats. It was originated by 
Professor Hayes of the Minnesota Station. The sample tested 
was grown by Gottfried Stengel, Milbank, South Dakota. 
Fife. This sample was grown by the North Dakota Sta 0 
tion. It was sent to this Station by Professo1� J. H. Sheppard, 
but the name 0£ variety was not given. It was a fine sample of 
Fite wheat. 
Turkey Red. This is a winter variety of wheat gTown by 
this Station. The seed originally came from Kansas. 
No, 1514, White Eared Spring. This is a Russian .spring 
bread wheat. The seed was obtained in exchange at the Paris 
Exposition of 1900. Sample tested was grown by this Station. 
No. 1517, Ghirka Spring. This is also a Russian spring 
bread wheat, coming from the Grodno Government, Russia. 
The original seed was obtained in exchange at the Paris Expo­
sition of 1900. The sample tested was grown by this Station. 
B. NORTHERN OR RUSSIAN MACARONI WHEATS: 
No. 5639, Kubanka. This is probably the best of all the 
varieties of the Durum wheats for the Great Plains Region. 
The seed was originally selected by Mr. Carleton. The origin -
al importation was sent directly to the writer for propagation. 
It came from the U ralsk territory. When everything has been 
taken into consideration; and especiaJly its bread-making qual­
ities and delicately flavored macaroni, it is an ideal wheat for 
the farmers of the Northwest. 
No. 1354, Kubanka. The original geed was obtained from 
the district of Novo-Uzhensk, Samara Government, in the win­
ter· of 1898. This variety is decidedly inferior to the 5639. 
No. 1516, Kubanka. r.rhe original seed was also from the 
Samara Government, Russia. It was obtained in exchange at 
the Paris Exposition of 1900. The berries of this wheat are 
small and they are not typical of the l{ubankas. It is much 
inferior to the No. 5639 in flour yield. 
No. 1541, Kubanka. The original seed came from the As­trachan Government, Russia. This variety is inferior in th'9 quality of its bread and macaroni. 
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No. 8212, Kubanka. This No. was boug�.t ju the open mar­
ket of the Uralsk and was distributed directly to the farmers 
of the Northwest. It is a close second to the No. 5639. It falls 
off in the texture and quality of its bread. 
No.· 8213, Kubanka. This No. bas the same history as the 
preceding but was of a later importation. It is somewhat in­
ferior .to the 8212. 
No. 1431, Arnautka. The original seed was grown in the 
region North of the Sea of Azov, and was obtained at Berdi­
ansk, Russia. 
No. 1537, Arnautka. 1:he or�ginal seed also· came from. 
Berdiansk, Russia. This is· the principal variety from that re­
gion. 
·No. · 5643_, Gharno1:ka. The original seed was sel�cted by: 
Mr. Carleton in 19()0. It came from the vicinity of Tagenrog, 
Don Territory. Supposed to be adapted to the most arid por­
tions of the Great Plains. 
No. 5646, Gharnovka. Original seed came from the same 
locality as the preceding. This variety may be sown late in 
Autumn south of the 35th parallel. These two varieties are 
the best of the Tagenrog wheats. 
No. 1546, Gharnovka. · This wheat also came f�om Tag­
enrog. The 5646 is the best of the three as grown with us. 
No. 5_642, Yellow Gharnovka. The original seed was se­
lected by Mr. Carleton at Ambrocievka, twenty miles north of 
Tagenrog. The grains of this wheat are yellowish and trans­
parent. It is also supposed to be adapted to the mo�t arid 
parts of the Great Plains. It gives a low fl.our yield. 
No. 8230, Yellow Gharnovka. Has the same origin as the 
preceding but is of a later importation. Low flour yield, but 
both Yellow Gharnovkas make excellent macaroni. The text­
ure and quality of th� bread is fair. 
No. 5644, . Velvet· Don. The original seed was selected by 
Mr. Carleton at Ambrocievka in 1900. It is distinguished by 
having white chaff and black beards. It gives a low fl.our yield 
and the bread is only of fair quality with a dark color. 
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No. 5645, Black Don. r he same history as the preceding. 
Has black ch&ff and black beards. It is no better than the Vel­
vet Don. 
� o. 8232, Black Don. Sarne as preceding but of later irn­
portatiou. 
No. 1350, Pererodka. The original seed came from the 
Orsk district, Orenberg Government. Said to have been iden­
tical with the Kubanka originally, but much changed owing to · 
different soil and climatic conditions where grown in Russia. 
Flour yield low but quality of bread and macaroni excellent. 
No. 15.1 5  Pererodka. From Simbirsk, Ru.ssia. The orig- · 
inal seed was obtained in exchange at the Paris Exposition of 
1900. This No. is a close second to the Kubanka No. 5639 in 
the yield of flour and the quality of bread and macaroni. 
No. 5.800, Beloturka. The original seed came from Vilmor­
in, Andrieux et Cie. , Paris, but probably it originated earlier in 
Russia. It ig one of the best known Russian macaroni wheats, · 
and is commonly grown in the North Caucasus and the South­
ern Volga region. 
· · No. 1513. Beloturka. The original seed was obtained in ex­change at the Paris Exposition of 1900. The grain came from 
Russia. Both these give good flour yields. The bread is of 
medium quality and the macaroni excellent. 
No. 5351, Berdiansk. ".I.1his variety came direct from Mar­
seilles, France, but it is of Russian origin,  being shipped from 
Berdiansk. I ts variety is unknown. It is rn uch inferior to sev­
eral varieties previously described. 
No. 5352, Novo Rossisk. The ori.ginal seed came from No­
vo Rossisk, Russia, but the variety is unknown. The flo11r 
yi.eld is low but the bread and macaroni are of good quality. 
No. 5355, 'I1agenrog. The original seed came from Tagen­
rog, Russia, but the variety is unknown. The flour yield is  
low but the bread and macaroni are of  good quality. 
No. 1508, Spring Wheat (macaroni). The original seed 
came from Hungary and was obtained in exchar:ge at the Paris 
Exposition of 1900. The flour yield is low and the bread of 
only fair quality. The macaroni is of good quality. 
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No. 1540, Chernokoloska. The original seed came from 
the Poltava Station in the Don territory, Russia. The flour 
yield is low and bread of fair quality only, but the macaroni is of 
good flavor and texture. 
0. SOUTHERN OR MEDITERRANE;AN WHEATS. 
No. 5353, Algerian. Original seed received direct from 
MarseHles, France. No varietal name is given. Like all of 
the Southern wheats it is much inferior to the best Russian. · 
No. 5380, Pellissier. One of the best wheats g�own in Al­
geria. But as compared with the best Russian varieties the 
flour yield is low, the bread only fair and the macaroni of g(JOd 
quality and flavor. 
No. 7785, Pellissier. The original seed came from Algeria. 
Rather better bread than the preceding, otherwise about the 
same. 
No. 5492, Medeah. r he original seed came from Algeria 
where it is a standard variety. It is probably the best wheat 
grown there and has proven a desirable kind in some other coun­
tries. But as grown with us it is hard to mill, the flour yield is 
low, the bread of poor quality and the macaroni is fair. 
No. 7579, Medeah. Same source and value as the preced­
ing. 
No. 7581, Kahla. This variety also came from Algeria. 
Its value when grown with us is about the same as the Medeah. 
No. 7704, Kahla. Same source and value as preceding. 
No. 1428, Egyptian. From Samara government. With us 
no better than the preceding. 
Nos. 1428, 1481, 1509, 1510, Ble dur. These are Algerian 
wheats 0£ undetermined variety. 'They offer small inducements 
for use in the Great Plains region. 
No. 7578, Marouni. This is also an Algerian wheat of l it­
tle promise. 
No. 7792, Adjini. This is another Algerian wheat and is 
one of the poorest varieties. 
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No. 7792, Mahinoudi. This wheat also comes from Algeria 
and is no better than the preceding. 
No. 7793, Mohamed ben Bachis. Another Algerian wheat 
and with us is one of the poorest va�ieties. 
No. 7795, Richi. This is an Algerian wheat of only aver­
age quality. 
No. 9130, Saragolla. The original seed came from Italy. 
It is there one of the most highly prized varieties used for mak­
ing macaroni on account of its superior flavor. With us the 
flour yield is low and the bread is of medium quality. But the 
macaroni is excellent. 
D. MISCE LLANEOUS MACARONI WHEATS. 
No. 5354, Argentine. The original seed came from Argen­
tina through Marseilles. No name was assigned but it is prob­
ably Candeal, a good variety grown in Argentina. 
No. 1377, Realli Forte. The origin of this seed is unknown, 
but it was received through Jos. Torre & Bro. , New Orleans, 
La. It is a very poor variety. 
No. 1492, Nicaraugua. The original seed was obtained 
from J. B. Simpson, Dallas, Texas. It gives a low flour yield, 
but the bread and macaroni are of good quality. 
No. 1493, Wild Goose. This seed was obtained from the 
Hougen Milling Co. , North Wood, North Dakota. It also gives 
a low flour yield but the bread and macaroni are of good quality. 
In order to meet the present conditions of the home market 
in this country,- it is evident that the Durum . wheat which will 
give a large yield of flour and also make both bread and maca­
roni of high quality is the best wheat for every i nterest con-
cerned. • 
NOTE-The numbers preceding the names are the Seed and Plant Introduction numbers 
of the U. S. Dept. of Agriculture. 
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The Milling Qualities of.  the Macaroni Wheats. 
In the Milling · Table which follows, data are given for five 
samples of bread wheats; · These are given for the purpose of 
comparison. It matters not how far the .results obtained in our 
small reduction pl<:1,nt may differ from those obtained in. actual 
practice in our large roller mi.Us, all samples were treat,ed alike 
and the results are s-trictly comparable. The flour reported i s  
straight flour as each sampl e was ground to  a finish 'rhe ftour 
was of sufficient fineness to pass a No. 12 Shindler silk .seive. 
The bran was taken from a No. 20 wire gauze and a Ne)'. 30 com ­
mo"n gauze. In finishing the shorts were taken from a No. 6-! 
XX Shindler silk and the No. 12 ,  the 30 gauze having been ex­
changed for the 64. It will be noticed that four seives were 
used in the bolter. In each case the products were finished 
separately thus avoiding as much as possible any unnecessary 
reduction of either the bran or shorts. , By following this meth-
od a very good quality of flour was obtained . 
The second column gi\·es the names of tb e varieties milled. 
The two samples of Russian bread wheats were most excellent · 
kinds. If they were only more rust resistant they would be de­
sirable wheats to grow in the more humid· parts of the semi ­
arid regions. As rust resisters, however, they are not superior 
to our fifes and blue stems, · if the season of 1904 is any crite­
rion. 
In regard to the names assigned to . the di:fferen t varieties of 
the macaroni wheat it is but j ust to say that they do not have 
m uch significance. vVe all know how many strains of blue 
stern wheat are to be obtained at any market center, and how 
much l ikelihood there would be of obtaining the same strain 
twice were a buyer unacquainted with our growers to buy blue 
stem wheat making his selections one or two years apart on the 
Chicago o�n market. It is j ust this condition which prevails 
with the macaroni wheats. Take for instance the Kubanka va-
. riety. Two or three separate importations have been made, 
some of which have been bought on the open m,arket and it is 
altogether unlikely that the same strain has been obtained each 
time. But most fortunately each _ importation has been assign­
ed a number by means of whi9h it may be identified. It may be 
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advisable to  assign new names to the variety which proves to 
be the best for general use. 
'·* 
The third column gives the yield per acre in bushels ob-
tained on the Station plats at _ iUghmore: 
rrhe fourth col�mn gives the nurn ber of pounds per bushel 
<;1,s testect with a Fairbanks grader. 
In the fifth column the letters refer to the condit ion of the 
grain as to plumpness. ,P signifies plump, S shrunken, SS 
slightly shrunken, etc. 
In the sixth column the letters refer to the ease of reduc­
tion. T-hus E means easy, M . medium and H signifies bard to 
reduce. The bread wheats are compared wi t h  one ai{other and 
the same is true of the Durums. But when a comparison as 
between the bread wheats and the Durums is desired the letter 
M in a bread wheat is about equivalent to ·E of the Durums. 
The quality of the semolina is given on a scale of 100, Ku­
banka 5689 being taken as the standard. 
The next few columns under Mill Products need little ex­
planation. A weighed quantity of wheat, 500 grams or 1 . 1 
pounds was weighed, tempered and milled. Each product was 
weighed and its percentage calculated. The error column 
shows how nearly the work approximated 100 per cent. If the 
minus sign precedes the error it indicates that much loss ; if the 
plus sign is used it indicates a gain above 1 00 per cent. This 
. gain occurs through the absorption of wat�r by the wheat while 
tempering. 
The color columns indicate the shades . as determined by a 
Lovibond Tintometer. This will be explained further on when 
discussing the color table. 
The semolina corresponds to the purified middlings obtain­
ed in the regular course of reduction as practiced �y our com­
mercial roller mills. In this work all reductions were made on 
the corrugated rolls. The semolina was taken from a No. 10 
Shindler silk which allowed all the fine flour to pass through. 
The semolina itself passed a No. 64 XX Shindler silk. No at­
tempt was made to determine the semolina quantitatively as it · 
was not possible· to carry the sifting far enough to make a 
complete separation. I tried this but small particles of bran 
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were thus carried through. A middlings purifier would be nec­
essary to make a quantitatire separation of the semolina. The moisture determinations are also self explanatory. 
It is plain that so far as these tests are concerned that Ku­
banka 5639 is the best wheat milled, the bre;1d wheats not ex­
cepted. It y ields a greater per cent. of flour than any other. The 
color is not much different from the best blue stem flour while 
a casual glance at the photographs on the title page will show 
that it makes a b�tter loaf of bread than any other. We have 
yet to find the person who does · not prefer the Kubanka bread 
to any other. 
The Russian macaroni wheats as a whole give better re­
sults than the others although there is a wide difference among 
the samples milled. . Some are �s good as the 5639 in some re­
spects, but n.:me are so good in all the milling characteristics. 
The milling table follows : 
MILLING AND MOISTURE TABLE. 
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E 122 . 26 8 . 80168 . 40 - . 541 . 20 . 05j . 30 : 15 1 80 8 . 031 8 . 76 8 . 33 J 8 . 68 M 20 . 04 12 . 60 68 . oO + . 64 . 20 . 05 . 15 . 20 90 1 3 . 56 14 . 36 13 . 32 13 . 95 M 12 1 . 20 12  166 . _  . 801 . 10 . 15 . 20 . 20 85 1 1 . 78 1 1 . 66 12 . 35 1 2 . 68 E 20 . 20 9 . 80 169 . 40 - . 60 . 1 8 . 02, . 2!) . 15 80 10 . 7 1 1 0 .  79 10 . 7 1 1 1 . 07 E 18 . 32 9 . 60 71  -1 . 0� . 20 . . . . 1 5 . 20 150 10 . 70 9 . 97 8 . 84 10 . 26 " � . 20 . 40 10 . 56, 168 . [6 - . 4� . 18 . 05 . 20 . 18 83 1 0 . 96 1 1 . 1 1 10 . 7 1 1 1 . 33 E 8 . 02 15 . 34 76 . 80 +  . 16 . 28 . 02 . . 40 . 30 100 8 . 06 7 . 76 7 . 83 8 . 34 E 15 . 80 16 . 54 !68 . 14 + . 48 . 2� . 02 . 35 . 30 98 8 . 43 9 . 32 9 . 0� 9 . 54 _M 15 . � 19 . 30 164 . 40 - . 40 . 2 ,  . 18 . 40 . 35 90 8 . 56 8 . 54 8 . �o 8 . 83 M 14 . j 0 15 .02 169 . 36 - . 92 . 23 . 12 . 4? . 35 90 8 . �9 8 . 1 7 7 . 85 8 . 61 M 13 14 . 44 72 . 44 - . 12 . 22 . 08 . 3o . 35 100 8 . <>9 8 . 50 8 .  08 8 . 66 M 1 8 . 10 18 80 63 . 10 . 00  . 25 . 15 . 40 ·. 30 1( 0  8 . 67 9 . 71 9 . 15 9 . 69 M 14 . 4U 14 . 30 7� . 30 +1 .  . 30 . J5 . 35 . 40 90 9 . 05 9 . 09 8 . 72 9 . 41 M 13 . 90 1 4 .  60 72 . 30 + . 80 27 . 18 . 35 . 40 90 9 .  04 9·. 46 9 . 42 9 .  60 M 18 . 06 1 9 . 30 63 '.4 0 + . 76 . 22 . 1 8 . 14 . 46 92 9 . 07 9 . 54 9 . 22 9 . 50 M 1 3 . 70 15 . 56 70 . 34 - . 40 25 . 15 . 30 !40 95 9 . 1 1 9 . 22 8 . 91 9 . 54 M 1 7 . 10 16 . 36 66 . 74 + . 10 . 22 . 18 . 20 . 45 95 9 . 2( 9 . 31 9 . 58 9 . 56 M 18  2 1 . 24eO - . 76 . 3 1 . 14 . 35 . 40 98 9 . 25 9 . 58 9 . 12 9 79 M 17 . 30 18 . 20
1
63 . 84 - . 66 . 25 . lu . 40 . 30 100 9 . 04 � - !9 8 . 7� 9 . 44 H 23 . 70 21 54 . 50 - . 80 . 25 . 20 . 30 . 40 95 8 .  72 8 .  <>2 7 .  9 1  8 .  70 H 20 . 08 19 . 30 60 . 84 1+ 22 . 28 . 1 2  . 40 . 35 92 9 .  35 9 .  78 9 .  40 9 .  89 H 20 . 70 1 6 . �0:63 . 80 +  . 90 . 2i . 16 . 30 . �O 98 9 . 48
1
10 . 02 9 . 89 10 . 14 E 18 . 98 14 . 08 ,67 . 40 + . 96 2o . 10 . 35 . HO lOO 9 . 91 1 10 . 73 10 . 10 1 1 . 06 E 12 . 68 14 . 82 72 . 30 1- . 20 . 20 . 10 . 40 . 20 10  9 . 18 9 . 77 9 . 25 9 . 77 
, ........ : 
O't 
MILLING AND MOISTURE TABLE. -Concluded. 
SAMPLE Color I � of FJour 1:lE�fO LIN A PER CEN T ,  MOISTURE 
I 
MILL P RODUCTS �----------·----��--.---- Q 00 M M 
M ] Q § . ro • t: . o . o Color 
I 
I O I � I S,,. . �  � � ... :0 ° � � 0 t: - -� :>, . gz NAME iz·� � � � � oi:o ot3 0� o� � i � � ·� � Q � � � i::' -� � � 00 § a5 � t � � � � � � � ..0 � _g ..s ..:.1 £  ;,., _o . (!:) �  U P:. Po; C.. Po; Po; ;;,,,, 0 ;;.-, � O' ;s: I � r:n � l-----------___;_- -1-- - - -- --- - - -- - - -- - - -- -- --- -- - · --65 5800 B{lloturka . . . . . . . . . . . . . .  · . . . . . . .  12 ·162 . 8  P M 13 . �8 13 . 3H 7 1 . 86 - . 80 . 27 . 13 . 40 . 30 98 9 . 4 1 1 10 . 16 9 . 62 10 . 21 1 32 1513 Beloturlrn . . . . . . . . . . . . . . . . . . . . . .  14 62 . t, P M 17 . 60 12 . 22 70 . 2u + . 02 . 28 . 12 . 30 . 35 10 9 39 10 . 20 9 . 73 1 0 . 20 53 �351 Berdiansk ._ . . . . . . . . . . . . . . . . . . . 1 5 . 8 160 . 5  � H l7 . 30 1 6 . 80 05 . 40 - . �O . 27 . 18 · .� · . �O 91 1 9 . 7 1 1 0 . 59 10 }6 10 . 51 54.:> 352 N ovo Ross1sk . . . . . . . . . . . . . . . . . .  1 3 .  6 161 . 8 l H 19 . 10 1 7 .  10 63 - . 80 . 25 . 10 . ,,0 . 35 95 1 O .  06 10 . 49 10 .  28. 1 0 .  32 57 5355 'l'agenrog . . . . . . . . . . . . . . . . . . . . . .  1 8 . 5 16 l . 9 _ P H 20 20 6 1 . 10 +1 . 10 . 20 . 20 . 35 . 40 95 10 . 29 1 1 . 30 1 1 . 88 1 1 . 27 128 1508 8pring W heat (Maearoni) . . . . . . .  1 6 .  5 163 · · P H 17 . 70 Hi . 64 ti6 ··52 + . 86 . 25 . 15 . 30 . 45 00 lO .  29 10 74 10 . 93 10 . 87 , 140 1540 Chernokoloska . . . . . . . . . . . . . . . . .  12 . 8 l61 . 5  P H 22 . 9Jl4 63 . 60 + . 50 . 1 5 . 35 . 35 . 40 95 '10 . 18 10 . 73 10 . 26 10 . 90 . � I Average . . . .  . . . . . . . . . . . . . . . . .  _ 15 . 2 ·,62 . 2 . . . . . . . .  16 . 00 1 6 .  63 66 . 55 + . 08 . 25 . 14 . 33 . 37 95 9 .  2 1  9 . 62 9 .  31 9 .  77 South'n or Mediterranean Mac. w't I I I I 55 1�353 Alg�ri�n . . . . . . . . . . . . . . . . . . . . '. . .  13 . 7 59 . 5  S. S. H 22 . 50 16 . 30 59 . 90 - 1 . 30 . 25 . 20 . 20 . 40 !:l2 �O .  36 10 . ! 1 9 .  71 10 .  23 58 ;:>380 Pelhss1er . . . . . . . . . . . . . . . . . . . . . .  1 7 . 8 6 1 P H 21 . 10 19 . 20 60 50 + ·. 80 . 25 . 15 . 20 . 40 95 1 0 . 57 1 1 . 1 1 1 0 . 84 1 1 . 56 149 7785 Pell issier . . . . . . . . . . . . . . . . . .  � . . .  20 . 2 159 . 2 S. S . H 21 . 34 20 . 10 58 . 84 + . 28 . 23 . 12 . 15 . �O 95 1 0 . 46 1 1 . 29 10 . 92 1 1 . 40 59 5492 Medeah . . . . . . . . . . . . . . . . . . . . . . . .  1 2  59 . 2 P H. 26 . 50 16 56 . 60 - . 90 . 15 . 25 . 25 40 !:l5 t o .  70 1 1 .  52 1 1  . 71 1 1 . 44 146 7579 Medeah . . . . . . . . . . . . . . . . . . . . . . . .  14 57 . 5  P H 25 . 60 20 . 50 54 . 34 + . 44 . 20 . 20 . 20 . 40 90 1 1 . 09 12 . 61 1 2 . 19 12 . 57 148 7581 Kahla . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 . 3 59 P E 22 . 80l 15 . 80 6I . 10 1 - . 30 . :25 . 20 20 . 40 �8 10 . 84 t l . 64 1 1 . 40 11 . 73 1 52 7791 Kahla . . . . . . . . . . . . . . . . . . . . . . . . .  9 58 . 5 S. S. M 24 . 1 0 19 . 50 56 . 30 :- . 10 . 20 . 20 . 20 . 45 95 10 . 86 1 1 . 29 11 . 24 1 1 . 50 77 1 428 Egyptian . . . . . . . . . . . . . . . . . . . . . .  1 8 . 8  63 . 1  P M 20 . 50 1 2 . ti6 65 . 30 - 1 . 54 . 25 . 20 . 40 . 40 !15 10 65 10 . 31 9 .  30 10 . 44 l l � l481 Ble dur . . . . . . . . . . . . . . . . . . . . . . . .  1 6 . n 6 l . 8 P H 32 . 30 18 . 56 50 . 40 +1 26 . 25 20 . 20 . 45 98 1 0 . 9:1 1 1 . 3 1 1 0 . 83 1 1 . 71 129 1509 Ble dur . . . . . . . . . . . . . . . . . . . . . . . .  16 63 P H 25 . 50 17 . 50 !)6 . 1 0 -- . 90 . 25 . 20 . 25 . 35 100 10 . 53 10 . 75 10 . 37 10 . 77 l:30 1 5 1 0 Ble dur . . . . . . . . . . . . . . . . . . . . . . .  1 7 . 2 62 . 5  P H 21 . 46 20 . 10 57 . 84 - . 60 . 20 . 25 1 . 30 . 40 95 10 . 48 10 . 55 10 . 12 10 . 64 1 45 7578 Marouni. . . . . . . . . . . . . . . . . . . . . . .  1 1 . 7 59 5 S. S M 20 . 36 20 . 44 60 . 20 +1 . 2Q . 30 2:i . 50 92 1 0 . 62 1 1 . 08 10 . 97 1 1 .  20 147 7580 Adj ini . . . . . . . . . . . . . . . . . . . . . .  10 . 7 57 . 1  S. �. H 27 . 76,.23 49 80 + . 56 . 20 . 25 . 30 . 30 96 10 . 94 1 1 . 82 1 1 . 66 1 1 . 83 150 7792 Mahmoudi . . . . . . . . . . . . . . . . . . . . .  1 4 . 2 60 . l S . S.
1 
H 25 . 20 24 . 1 0
1
50 . 80 + . -1 0  . 20 . 25 . 25 . 40 95 l l . 20 1 1 . 45 1 1 . 33 1 1 . 41 151  77H3 M oham ed ben .Bachis . . . . . . . . . .  1 1 . 8 fi0 . 5 1�. S. H 31 . 20 2 1 . 36 47 . 44 . 00 . 20 . 25 . 30 . 40 95 1 0 .  �7 1 1  . 49 1 1 . 1 1  1 1 . 67 153 7W5 Richi . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  57 . 5 S. �. H 31 . 14 2 1 48 . 10 +  . 24 . 20 . 25 . 20 . :15 1 00 11 . 13 12 06 1 1 . 85 12 . 35 162 9130 Sara go I la . . . . . . . . . . . . . . . . . . . . . .  1 1 . 2 57 . I � .  S. M 26 . 701 1 7 . 84 55 . 92 + . 46 . 2tJ . 20 . 35 . 40 95 1 1 .  59 12 . 4 1 1 2 .  01 12 . 34 
,....... 
� I  
Miscellaneous Macaroni W heats -Average .  . . . . . . . . . . . . . . . . . . . . . 1 5 .  2 5� . 8
1
1 
. . . .  · 56 5354 A rgent ine . . . . . . . . . . . . . . . . . . . l 7 60 P 75 l377 Reall i  1!,orte . . . . . . . . . . . . . . . . . 16  60 P 122 1492 Nicaraugua . . . . . . . . . . . . . . . . . . . .  l 8 . 8  62 . 5 • P 1 23 1493 Wild Goose . . . . . . . . . . . . . . . . . . L 7 . 8 62 . 2  P Average . . . . . . . . . . . . . . . . . . . . . . . .  l 7 .  7 61 . 2 . . .  . A verage of macaroni wheats . . . . . . . . l5 61 . 2  . . .  . 
. . .  25 . 05 1 19 . 06 55 . 85 - . 03 . 22 1 . 22 . 25 . 40 95 1 10 . 82 1 1 . 38 1 1 . 03 l l . 46 E 22 . 92 , 1 7 . 60 59 . 44 - .01  . 20! . 15 . 20 . 30 98 1 1 . 6 1 \ 1 2 . 04 1 1 . 16 ! 1 1 . 95 H 28 .24 12 t . 26 50 . 9o + . 40 . 22 . 18 . 20 . 3o 90) 1 . 93 12 . 23 1 2 . 19 ! 1 2  o l  H 2 1 . 7ul23 . 7 0  54 . 9 4  + . 34 . 20  . 15 . 3 0  . 30 1 00 1 1 . 6 4  1 2  2 2  1 2  . 13 12 . 25 M 20 . 84 22 . 50 55 . 26 - 1 . 40 . 25 . 15 . 35 . 30 100
1
1 1 . 67 1 1 . 37 l t . ly l . GO . . . .  , 23 . 42 2 1 . 27 54 . 14 - . 17 . 22 . 16 . 26 . 30 97 1 1 . 7 1. 1 1 1 . 97 1 1 . 67 1 1 2 . 10 . I I I . . . .  ,?0 . 48 1 7 . 93 6 1 . 60 +  . 01 . 24 . 1 7 . 29 . 35 95 10 . 02 10 . 47 l n . 1 5 10 . 60 
� 
--1 
1 8  
The Crude Protein and its Distribution. 
'rhe nex 1 table  g ives the crude protein and its distribution 
among the mil l  products. Bread and macaroni are val ued ac­
cording to the amoun t of crude protein or muscle building nu­
trients they carry. rrhey are not an econom ical source for 
st arch or the carbohydrates.  
It wi ll be seen that 1rnwaroni wheats as a whole are richer 
in p ro t ein than the brPad wheats. Annng the macaroni wheats 
the Med iterranean wheats carry the larger percentage of pro­
tein in the whole wheat but this does not indicate they are 
therefore capa,b le  of yieldi ng a richer flour. This factor de­
pends upon the dis tribution of the protf�in .  It is  evident that 
what protein is stored up in the bran and shorts does not en­
rich the flour. A whole wheat may carry a large percentage of 
protein and it m ay carry i .ts protein so distributed that a large 
per cent. of it is lost in the bran and shorts. 
The Kubanka, 5639 is again the best wheat m illed in' this 
respect. I ts flour carries the highest per cent. of protein save 
, one. the Beloturka ;  but it excels the Beloturka in the saving of 
i ts protei n in the flour;  or in other words the Be1 oturka loses 
more of its protein in the bran and shorts. 
A careful study of this tab] e reveals many interesting and 
useful facts. The first four columns show the percentages of 
crude protein in the whole wheat and in i ts mill products. The 
next four show how many pounds o f  protein 100 pounds bf the 
whole wheat or of its mill products carry. The last four col­
umns show what becomes of th e crude protein in a wheat after 
it is mi l led. It shows whether a wheat is an economical one to 
grow arid mil l  fo ,· flour production. 
In case the wheat is wanted for stock feeding it does not 
m atter so very much where the protein is located, whether it 
is in the bran, shorts or flour. In that case the amount of pro­
te in in thr� whole w heat is a better criterion. This table there­
fore would enable one to select a wheat for feeding purposes as 
well as for milling. 
It is evident that the best wheat for m il ling is the one that gives the largest per cent. of protein in the flour ; and the most economical one to grow and mill is the one that puts the great­est percentage of i ts total protein in the flour. 
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... ..Q � r;j rn � rn 
NAME 
----------------------- 1 ---1---l---l ---1---1- - 1--1 ---1---1-- _, ___ , ___ , __ _ .Bread Wheats-· · ·  Blue Stem, M innesota No. 169 . . . . . . . . . . . . . . . .  13 . 1 1 14 . 25 14 . 08 1 2 . 37 13 . 1 1 3 . 19 l . 25 8 . 44 -0 . 23 24 . 35 9 57 jti4 35 -1 . 73 . . .  Fife, from .N orth Dakota Experiment Station 1 2 .  7 1 1 4 .  71 12 65 1 1 . 97 12 7 1 2 .  96 l . 6u 8 . 15 O. 00 23 . 32 12 . 56 64 . 12 O. Ol• 51 1 urkey Red, winter wheat . . . . . . . . . . . . . . . . . . . 1 2 . 14 13 .  91 1 2 . 60 1 1  23 l2 . 14 2 .  96 1 . 54 7 . 41 -0 . 23 24 . 4 1  12 . 68 61 . 03 -1 . 88 133 1 514 Whi te Eared t,,pring . . . .  : . . . . . . . . . . . . . . .  14 . 82 17 . 10 16 . 1 9 13 . 1 7 14 . 82 3 . 48 1 . 60 �U2 -0 . 62 23 . 46 10 . 77 61 . 54 -4 . 23 136 1517  Ghirka Spring . . . . . . . . . . . . . . . . . ,: . ' . . . . . . .  15 . 52 18 . 30 1 7 .  27 1 4 .  54 1 5 .  6� 13 36 1 .  65 10 . 32 - O .  29 2 1 . 53 1 0 .  58 66 . 42 -1 .  47 · Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 . 68 1 5 . 65 14 . 5ti 1 2 .  66 13 . 68 3 . 1 9  1 . 53 8 .  69 -0 .  27 23 . 42 1 1  . 23 63 .  49 -1 . 86 Northern or Russian Macaroni Wheats-48/5639 Kubanka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 . 65 1 2 .  77 1 3 .  91 14 . 4� 14 . 65 1 . 03 2 . 1 1 1 1  06 -0 . 45 7 . 00 14 40 75 . 49 -3 . 1 1 69 1 354 Kubanka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 .  7 1 1 5 . 16 13 . 91 1 4 . 42 14 . 7 1 2 . 39 2 .  28 9 .  80 -0 24 1 6 .  28 15 . 50 66 . 67 - 1  55 135 ' 1516 Kubanka . . . . . . . . . . . . .  . . . . . . . . . .  . .  . .  . .  . 1 5 . 1 1 15 . 42 14 . 54 14 . 93 15 . 1 1 2 . 45 2 . 62 �. 63 - 0 . 41 16 . 23 17 . 3o 63 . 77 - 2 . 64 14 L l  t541 Kubanka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 . 22 1 5 . 33 14 . 99 14 . 93 1 5 .  22 2 .  28 2 .  28 1 0 .  37 -0 .  29 1 4 . 9� 14 . 98 68 . 16 -1 . 88 154 82 1 2  Kubanka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 . 54 14 . 54 14 . 08 14 . 25 1 4 . 54 l . 88 2 . 05 10 . 32 -0 . 29 12 . 90 14 . 1 2 70 . 9! - 2 . 04 1 �»;8213 Kubanka . . . . .  . .  . .  . . .  . .  . . . .  . . .  . . . . . . . . . 1 5 .  28 14 . 82 14 . 42 14 . 82 1 5 .  �8 � . f-\8 2 .  74 H · ?� -0 . 51 1 7 .  541 7 .  91 �1 . 1� -3 .  �6 18 1 1 31 A rnautka . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 . 65 14 . 7 . 14 . 31 14 . 42 14 . 65 2 . 11 2 . 0,.Jl 0 . 3 •  - 0 . 12 14 . 40 14 . 0 1  . 0 . 82 -0 . 1 7  rn9i1537 ,\ rnautka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 . 1 1 14 . 59 14 . 82 14 . 82 15 . 1 1 2 . 05 2 . 1 7  10 . 72 - 0 . 1 7 1 3 . 58 1 4 . :14 70 . 94 - 1 . 14 6 1
1 56 !3 Ghc:1.rnovka . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  1 5 . 33 1 5 .  96 1 5 . 1 1 15 . 16 15 . 33 2 .  91 2 .  91 9 . 63 +0 . 1 2 1 8 .  96 1 8 .  96 62 . 83 +o . 75 63
1 5646 Gharnovk� . . . . . . . . . . . . . . . : . . . . . . . . . . . .  1� . 39 1� . 88 1� . 05 15 . 2� 1 5 . 39 2 . 0? � · 3� 10 . 77 - 0 .  23 1 � . 33
1




CRUDE PROTEIN AND ITS DISTRIBUTION-Concluded. N .  X 5 . 7  = .CR U D E  PROTEIN . 
j \ 
SAMPLE Per Ce r , t .  Crude Protein 
Pounds Protein in 100 lbie. 
·wheat and in Mill Products 
Therefrom 
z ..., ..., 
� 0 � 
Per Cont. Distribution 
Between Mill Products of 
Total P 1 oteln in Whedt 
>, i 
� � 
£ � � e N \ M E  a; "' a; en en 
- ...,;i ;...  - ...... J.., � � � '-1 .8 0 0 '-' ::, 0 0 '-' ::, O Q '-' ::J O 
m i ..Cl � _g S; � � _g .S t � _g S; t � � i:Q 00 � � i:o rf1 � !;il i:i::l r:n � � -- - - -- -- - -- - - - -- -- --- -- --62 5�4� B lack Don . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 . £6
1
1 5 . 85 15 . 56 1! .  7 ,1 1 5 . 56i3 ' 1 9  3 . 02 8 . 95 -0 . 40 �0 . 51 19 . ! 1 �7 . 51 =2 . 57 1 58 8 .... 3 .,  Jilack Don. . . . . . . . . . . . . . . . . . . . . . . . . . .  16 o3 16 . 70 1 5 .  W lb . 73 1 6 . 53 3 . 48 2 . 57 1 0 . 03 -0 . 45 2 1 . 03 15 . .:>2 60 . 69 2 .  76 67 1 350 Pererodka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 . 1 4 1 4 . 48 14 . 3 1 1 1 4  . 19 14 . 14 !2 . 74 2 . 1 1 9 58 +o . 29 1 9 .  35 1 4 .  92 67 . 74 +2 01 1 34 1 5 15 Pererodka . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  1 4 .  82 1 5  . O� 1 5 . 50 , 1 4 . O� 1 4 .  8� 1 1 .  88 2 .  2� 10 . 20 -0 . 46 12 .  46 1 1 ? . 38 68 . 85 -3 . 31  65 5800 Beloturka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  · ?2 15  . Ob 15 . �9 l � . 6u 1 5 . 62 2 .  1 1  2 . Oa 1 1 . 1  � - 0 .  29 1 3 . 59 1 1 3  . 14 7� . 53 =1 . 83 1 �2 !5!3 Belot_nrka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l � . t>O �5 .  50 1 5 . 391 1 ,  . 59 1 5 .  50
1
2 .  74 1 .  88 10 . 2? - 0 . �2 1 7 . 60 1 1 2  . 1 3 �b . 18 4 . 04 v3 .:>3t> l Berdrnnsk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lv . 68 , 6 . 25 15 . 00
1
14 . 93, 1 5 . 68 2 . W 2 . 51 9 . 7v -0 . 63 1 7 . 82 16 ._ 00 o2 . lb -4 . 00 54 5352 Novo Uossi sk . . . . . . . . . . . . . .  , . . . .  � . . . . . .  15 . 50 14 . 82 15 . 96 , 1 5 .  45 15 . 50'.2 . 85 � .  74 9 .  75 -0 .  Hi 18 . 38 1 7 .  65 62 . 87 -1 . 10 57 5355 Tagenrog . . . · _ . . . . . . . . . . . . . . . . .  : . . . . . . 1 6 . 4 7 , 1 5  . 85 15 . 79 15 50 Hi . 47 3. 19 ··3 . 14 9 . 46 -0 .  68 1 9 .  38 1 9 . o:� 57 . 44 -4 . 1 5 1 2� 1 503 �pring W heat (macaroni ) . . . . . . . . . . . .  : . . .  15 . 56 16 07 1 5 . 96 1 1 4 . 81:i 15 . 56 ? . 85 f . fi� 9 .  !:!2 - 0 . 1 1  }� . 32 1 7 .  2� 63 . 74 -0 . 72 1 40 1 5 10 Chernokoloska . . . .  . . . . . . . . . . . . . . . . . .  . . .  1 5 . 39 16 . 02 15 . 28 14 . 76 15 . 39 3 . 65 2 . 1 , 9 . 41 -0 . 16 _3 _ 70 14 . 0 1  61 . 1 1 - 1 . 12 Average . . . . . . . . . . . . . . . . . . . . . . . . . . .  ." . . . . . . .  15 . 19 1 5  . 19 1 4 .  90 14 . 7 1 1 5  . 19 l . 59:2 . 46 9 . 82 -0 . 32 1 6 .  9 .- 16 . 23 64 . 66 -2 . 1 2 Southern or Medi terranean Macaroni W heats 55 5353 1.Jg�ri�n . . . . . . . . .  . .  . .  . . . .  . . . . . .  . . . . . . . . .  1 6 . ?3 1 7  . 1� 1 6 .  36 1 6 36 1 6 .  53 3 . 88 2 . 68 9 .  80 -0 . 1 7  23 . 45 1 6 .  21 �9 .  31 -1 . 03 58 53SO l elhssier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 . 36 1· 16 . 53 15 . 90 15 . 56 1 6 . 36 3 . 48 3 . 08 9 . 41 -0 . 39 2 1 . 25 1 8 . 75 07 . 49
-2 . 5 1 1 49 7785 Pell issier . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Gluten and Baker's Sponge Test. 
The next table concerns the we'e and dry gluten in the fl.our 
and the Baker's  sponge test. The wet and dry gluten factors 
are important since they throw much light upon the value of a 
fl.our for baking purposes. 
The wet gl u ten  was determined i n  th� usual way by wash-
ing away the starc h and solu ble m:1tter fro m a weighed quan ­
ti ty of flou r, 10  grams, in a gen tle stream of water. 
Af Ler washing, the glu ten was p laced under water for an 
hour and then weighed. 
This  ga,ve the wet gluten. This wet gluten was then dried 
at the tem perature of boi l i ng  WJiter and Wt-"ighed again. 
In the table the first col u m n  gives the per cent .  of wet glu - · · 
te n and the second the per cent. of dry gluten. The third col­
umn gives the number of grams of water held by one gram dry 
gluten. As a ru l e  the more water the gluten can hold the bet­
ter the flour for baking purposes . r he fourth column refers to 
the appearance and adhesiveness of the pure washed gluten. 
The next seven columns are cley0ted to the Baker's Sponge 
test. r his was exe.cuted as follows : Five grams of compress ­
ed yeast. and five grams of sugar were thorough l y  rubbed up 
with 60 c. c. of water. O ne hundred grams of flour were then 
added and then water was carefully run in from a burette until 
the dough was of such a consistency that it woul d  not stick to 
the hands. The kneading was done in an earthenwaire dish by 
means of a spatula. The reading of the burette plus 60 c. c. 
gave the amoun t of water requird. 
The dough was placed in a slightly oiled cylinder, (Se� 
Plate I, page 23 , )  which was then kept at 90 deg. F. until the 
dough reached its maximum height and broke. The volume was then read in cubic centimetres. The dough was then cut from the �ides of the j ar and allowed t,o r.ise a second time and this volume was also noted. Also the time for each rise was recorded. The last two columns under Baker's Sponge test are se l f  explanatory. In comparing the bread wheats with the macaroni wheats it must not be forgotten that the macaroni wheats carry more gluten in the flour. It appears from the data that the bread wheat glutens are slightly superior gram for gram, but the great er quantity in the macaroni seems to offset this advantage. The sponge test is a more accurate test of the tenacity of the gluten than the loaf volume, owing to the greater accuracy obtainable in the rise and measurement. The 
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last column indicates the water capacity of the flours. and af­
fords a good criterion for compari son. 
PLATE I .  
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Bread and Macaroni. 
The n.ext table g1 ves the bread and macaroni tests .  The 
baking test was executed as fol lows : In each case the loaves 
were made exactly alike and the same amount of material was 
employed excepting the water, which was determined by the 
sponge test. For making o ne loaf there was usr�d one cake of 
compressed yeast, Red Star bi'and, ten grams of sugar, five 
grams of salt, fi fteen grams of Cottolene, and three hundred 
grams of flour . 
r.rhe compressed yeas t ,  sugar and Cottolene were rubbed 
up in the lukewarm water, then the salt was added . after which 
sufficient fl.uur was stirred in to make a smooth, stiff batter. 
This was then transferred to a glass mi xing board and the re­
maining fl.our was kneaded in .  The mixing and kr1ead ing con­
tinued for about thirty minutes, ·which left the dough smooth, 
l ight and soft as could be handled. 11 wa .. .  now allowed to rise 
unti l  i ts voiume was doubled. It was now lightly kneadl !d, 
shaped and placed in  a baking tm where the volume was al­
lowed to double again .  I t  was then placed in an  oven at  240 
degrees C. and baked forty -five mi n utes, using a somewhat 
lower temperature towards the last. 'I'he average tem peraturA 
was about 200 deg. C. 
r_r11e oven and tins used are shown in Plate II. - (See Plate 
II. page 27. ) It will be noticed that an ordinary gasoline stove 
· was employed . But we had a thermometer inser ted through 
the top of the oven. At the bottom an extra spreader consis l ­
ing of  a sheet of  stove pipe iron was u sed. r his prevented 
scorching. while the thermometer al lowed the use of a proper 
tern per a ture. 
r.rhe fi.rst column in the bri,king test gives the weight  of the 
baked loaf in grams. 500 g'rams is nearly equal to 1 . 1 po J.nd s. 
The variations in loaf weight are due to the different quantities · 
of water held by each flour. The heavie r the loaf the better 
the baker likes the fl.our since -�t takes that much less flour to 
make the standard pound -loaf. It ·will be noticed that al l the 
Russian wheats averaged heavier than the bread wheats. 
The next column gives the loaf volume. This was deter­
m ined by placing the loaf in  a tin of greater capacity than the 





sugar, which was afterward measured in a graduated jar. Now 
the volume of the tin less the volume of the sugar employed 
. gave the loaf volume. The fife wheat gave the greatest loaf 
volume of any wheat among the bread wheats, while the Ku­
banka 1354 gave an equal volume and the greatest of all the 
macaroni wheats. This measurement may vary from 20 to 25 
c. c. on duplicate samples and if due allowance be made for this 
variation it will be seen that the loaf volumes for the best of 
the bread wheats and for the best of the Russian Durums are 
practically equal. 
The next two columns give the color of the bread crumb. 
This determination will be explained farther on. The texture 
as shown in the next col umn i.s reckoned on the fineness and 
distribution of the gas cavities. The difference in texture is 
plainly shown in the cut ·on the title page. The quality of the 
bread is determined by taking into ac.count several factors, 
such as the flavor, texture, color, etc. 
It has ·been siated that the best macaroni wheat makes 
a bread equal or superior to the best bread wheats. Also that 
the macaroni. wheats make a very poor bread when some of the 
poorer varieties are used. One baking ill ustrated this. point so 
thoroughly that photographs were taken. (See Plate III, page 
29. )  The poor loaf is Realli Forte and the good one is Nica­
raug.ua. Note the difference in texture. This difference in 
these two loaves is not d ue to accident. The tests were repeat­
ed in order to preclude any such explanation . 
Each wheat investigated was made into macaroni . For 
this purpose semolina was used instead of flour. r he .,�etails of 
manufacture and testing are given in Bulletin 82. It will be 
seen that the bread wheats make decidedly inferior macaroni. 
S�mples of all the macaronis made have been preserved in glass 
jars at this Station and they make a decidedly interesting ex­
hibit.  The table follows. 
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BREAD AND MACARONI. 
0 .;,z 
"" >.  0 ""  




. . .  .Blue Stem Minn. No .  169 . . . . . . . . . . . . . . . . .  . 
. . . Fife from N o. Dak. Exp. Station . .  . 
. . . Turkey Red-Winter Wheat . . . . . . . . . . . . . .  . 
133 15 1 4  Wh i te Eared Spring . . . . . . . . . . . . . . . . . .  . 
136 1 5 1 7  Ghirka Spring . . . . . . . . . . . . . . . . . . . . . . .  . 
Average . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  . 
N orth'n or Russian Mac. Wheats-
48 5639. Kubanka . . . .  . . . .  . .  . .  . .  . . . . . . . . . . . . .  . 
69 1 354 Kubanka . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
135 1 516  Kubanka _ . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
141 1541 Kubanka . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
154
1
821 2  Kubanka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
155 ·
,
8213 Kubanka . , . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
78 , 431 Arnautka . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
139 1537 Arnautka . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 





564fi Gharnovka . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
142 1546 Gharnovka . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
oO i'.642 Yellow Gharnovka . . . . . . . . . . . . . . . . . . .  . 
156 8230 Y ellow Gharnovka . . . . . . . . . . . . . . . . . . .  . 
49 5644 Velvet Don . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
62 5645 Black Don . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
158 8232 Black Don . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
67 1350 Pererodka. . . . . . . . . . . . . . . . . . . . . . . . 
1 34 1515 Pererodka . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
65 58UO Beloturka . . . . . . . . . . . . . . . . . . . .  . 
------- -- ----- -- --
Loaf 
rn 
<,J s Cl) 
� "5  Sci 0 • 
·;� oO 
ii: -- --
460 16 10  






460 1 700 
470 1350 
458 1510 
460 1 540 
460 1550 
470 1 480 
465 1 450 
464 1 480 
470 1470 
460 1 500 
448 1 350 
454 . 139) 
460 1 330 
455 1 390 
456 1450 
450 1 500 
440 1 530 
453 1610 
HAKING 'l'ES'.r Crumb Color 
� Cl) � !)I) E Q . :§ ell M 
0 a;, a) ;;.,; E-s -- -- --
. 1 5 . 55 85 
. 20 . 30 90 
. 25 . 35 85 
. 05 . 35 90 
. 10 . 35 90 
. 15 . 38 88 
. 25 . 55 100 
. 25 . 50 100 
. 30 . 55 80 
. 30 . 40 85 
. 40 . 40 90 
. 35 . 45 90 
. 40 . 40 80 
. 42 . 38 80 
. 40 . 35 80 
. 38 . 37 80 
. 40 . 40 80 
. 35 . . 45 95 
. 40 . 40 95 
. 40 . 40 80 




. 45 80 
. 30 . 35 J OO  
. 30 . 40 1 00 






























M ACA RONI TEST Color --
a) � !)I) ..:.1 
Q � u ell ell "" Cl) � 0 ;;.,; - -- --
. 70 . . . . .  . 50 
. 50 . . . . .  . 40 
. 50 . 20 . 40 
. 50 . . . . . . 40 
. 50 . 40 
. 54 . 04 . 42 
. 90 . . . . . . 40 
. 90 . 35 
. 90  1 : : : : : . 50 
1 . 00 
1 . 00 
. 00  
1 . 00 
1 . 10 











. . . . . 50 
. 30 
. . . . . . 30 
. . . . . . 50 
. . . . . . 40 
. . . . . . 50 
. . . . . . 50 
. . . . . . 50 
. . . . .  . 40 
. 40 
. . . . . . 70 
. . . . . . fiO 
. 65 
. . .  � · 1 . 30 
. . . . . . 35 
. . . . . . 30 
"" f 
0 E "' 
ell M 
























100 1 00 



























\ 0  
100 
100 
1 00  
· c,.:, 
0 
1 32 1513  Beloturka. . . . . . . . . . . . . . . . . . . . . . . . . . . .  440 1550 . 35 . 45 95 · 95 . 90 . . . . .  . 30 100 100 100 53 5351 Berdiansk . . . . . . . . . . . . . . . . . . . . . . . . . . .  458 1 480 . 35 . 40 95 95 . 90 . . . . . . 40 100 95 98 54 53f>2 Novo Rossisk . . . . . . .  : . . . . . . . . . . . . . . . . .  430 1600 . 35 . 35 100 100 . 90 . . . . . . 30 100 100 100 57 5355 Tagenrog . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448 1 490 . 20 . 40 100 100 1 . C O  . . . . . . 30 100 100 100 1 28 1 508 8pring Wheat (Macaroni) . . . . . . . . . . . . . .  436 1 500 . 25 35 90 95 . 90 . 1  . 40 100 100 100 1 40 1 5,40 Uhernokoloska . . . . . . . . . . . . . . . . . . . . . . . .  448 1 470 . 35 . 40 95 90 . 80 . 2  . 50 1 0 _  100 1 00 Average . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 455 1 494 . 34 . 42 . 90 90 . 90 . 01 . 42 96 97 96 I South'n or Mediterranean Mac. w't 460 1500 . 20 . 45 90 90 . 70 . 10 . 40 90 90 90 55(353 A lgerian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58 5380 Pellissier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443 1500 . �o . 45 95 95 . \:JO . . . . .  . 40 100 lOU 100 149 7785 Pellissier . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456 15 15  . 25 . 35 100 100 . 80 . 10 . 40 1 00 1 0  1 00 59 5492 Medeah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44 5 1 420 . 35 . 40 70 75 . 90 . 10 . 40 1 00 90 90 146 7579 Medeah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 39 1 380 
I 
. 45 . 40 70 70 . . 90 . 10 . 40 100 90 90 148 7581 Kahla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450 1 450 . 45 . 35 85 85 . 90 . . . . .  . 40 100 1 00 100 152 7794 Kahla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455 1 480 . 40 _ ;j5 90 90 . 90 . . . . . . 40 i OO 1 00 100 77 1 428 Egyptian. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445 1440 . 45 . 45 70 75 . 90 . 45 . 3U 100 95 98 
1 1� 1481 .Ble dur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449 1 250 . 45 . 40 50 60 1 . 0U . . . . . 40 95 95 95 1 29 1509 Ble dur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  437 1220 . 45 . 40 50 60 . 90 . . . . .  . 40 100 95 98 � 1 30 1 510 Ble dur . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 445 1 260 40· . 45 50 90 . 90 . 40 100 98 98 """'"' . . . . . 1 45 7578 Marouni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440 1 570 . 40 . 40 100 95 . 90 . . . . . . 40 95 90 92 1 47 7580 Adjini . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . .  445 Hi30 . 45 . 35 80 85 . 90 . . . . .  . 50 95 t,5 90 150 7792 Mahmoudi . . . . . . . . . . . . . . . . . . . . . . . . . . . .  430 · 1640 . 35 . 40 90 9 1 . 80 . . . .  . 50 95 90 93 1 5 1  7793 Mohamed ben Bachis . . . . . . . . . . . . . . . . . 429 1 570 . 4 5  . 35 85 85 . 90 . . . . . . 40 95 95 95 153 7795 Richi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 
1 
433 1 580 . 40 . 40 90 95 . 90 . . . . . . 49 100 95 95 162 9130 Saragolla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  452 1510 . 40 . 35 90 95 . 80 . . . . . . 40 100 100 100 Average . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  444 1 454 38 . 39 80 82 . 88 . 05 . 36 98 94 94 Miscellaneous Macaroni Wheats,----'-56:5354 Arge1 1 tine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438 1 430 . 40 . 35 85 85 . 90 . . . . . . 50 95 90 92 75(377 Reali Forte . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440 1 180 . 60 . 30 40 50 . 80 . 90 90 80 85 122 1 492 Nicaraugua . . .  . . . . . . . . . . . . . . . . . . . . . .  430 1600 . 30 . 40 100 100 . 80 . 20 . 30 100 100 100 123 1493 Wild Goose . . . . . . . . . . . . . . . . . . . . . . . . . . .  434 1680 . 30 . f>O 100 100 . 80 . 20 . 30 100 100 100 Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435 1 472 . 40 . 39 8 1  84 . 83 . 10 . 50 96 93 94 Average macaroni wheats . .  ' . . . . . . . . . . . . . . . .  449 1 477 . 36 . 4 1  85 87 . 88 . 03 . 4 1 . 97 95 96 
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Color Determinations. 
There has been much controversy over the color of maca­
roni flour and bread as compared with those from spring bread 
wheats. This fact called for a thorough investigation. In 
order to secure results that were standard and beyond contro­
versy, a Lovibond Tintometer was purchased, (see Plate IV. 
page 33. ) The color of the flour, brQad crumb, semolina and 
macaroni were carefully determined for each variety of wheat.. 
This t,intometer is so arranged that a tray of standard 
white and a tray of the flour, etc. , under examination may . b� 
placed in the field at the same time. Now the color of any 
opaque object such as .fl.oqr is due to the light or colors which 
it reflects. When the reflections from the standard white and 
from the flour are thrown into the same field a different color­
ing will be observed in the field of the instrument. Now a 
series of standard glasses are furnished with the instrument. ·These glasses are colored red, blue and yellow, the three pri­
m:ny colors. · By meal!s of these three colors any color can be 
matched. If therefore in the white field of the tintometer the 
proper colored glassed be introduced the color of the flour can 
be matched exactly and the whole field of the instrument will 
have the same color. The glasses in the djfferent primary 
colors are graduated shading from the lightest perceptible tint 
to a more pronounced shade. A combination of the three pri­
mary colors on transmitted light wil l absorb all colors produc­
ing black. 
It was found that the color of a flour depended largely upon 
its fineness. The finer the flour the :ighter is its color. This 
may account for some contradictory statements concerning the 
color question. This fact is brought out strikingly by compar­
ing the color of the flour with that of the coarser semolina. 
The table which follows needs no further explanation : 
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COLOR TABLE. 
::; A M l'L I!: FLOUR BREAD ����- M ACARONI 
.;, o -----------------1-- - - , ___ _ 
�z � � � � � : 
.Q >,  
� � :§ � :§ § 
j B 
NAME 
� . 0 � 0 � 0 
Bread Wheats-
. . .  13 lue Stem, Minn. No. 1 6� . . . . . . . . . . . . . . . 20 .�) . 55 . 15 . 30 15 . 50 . . .  . 70 
. . . l;i fe, from :N orth Dakota Exp. t:ltation . .  2u . 05 . 30 . �O . 15 . 20 . 40 . . .  . 50 
. - . t' urkey Red, W inter W heat . . . . . . . . . . . . 10 . 15 . 35 . 25 . 20 . 20 . 4U . . . . 50 
133 1 5 \ 4  Whi te Eared Spring . . . . . . . . . . . . . . 18 . 02 . 35 . 05 . 20 . 15 . 40 . . . . 50 
rno 15 17  Ghirka Spring . . . . . . . . . . . . . . . . . . . . . 20 . . . . 35 . 10 . 15 . 20 . 40 . . . . 50 
Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 . 05 . 38 . 15 . i?O . 18 . 42 . 04 . 54 
:N orthem or Rus8ian Macaroni Wh'ts 
48 56::19 Kubanka . . . . . . . . . . . . . . . . . . . . . . . . . 28 . 02 . 55 . 25 . 40 . 30 . 40 . . . . 90 
6\:l 1 354 Ku baiika . . . . . . . . . . . . . . . . . . . . . . . . . . 2� . 02 . 50 . 25 . 35 . 30 . 35 . . . . 00 -
135 1516 Kubanka . . . . . . . . . . . . . . . . . . . . . . . . . 27 . 18 . 55 . 301 .. 40 . 35 . 50 . . . . 90 
141 15u Kubanka . . . . . . . . . . . . . . . . . . . . . . . . . . 23 . 1 � . 40 . 30 . 45 . 35 . 50 . . .  1 . 00 
15! �212 Kubanka . . . . . . . . . . . . . . . . . . . . . . · ·
1
· 2� . 08 . 40 . 40 . 35 . ii5 . 30 . .  1 . 00 
155 8213 Kubanka . . . . . . . . . . . . . . . . . . . . . . . . . . 25 . 15 . 45 1 . 35 . 40 . 30 . 30 . . . . 90 
78 1 131 Arnautka . . . . . . . . . . . . . . . . . . . . . . . . . 3u . 15 . 40 . 40 . 35 . 40 . 50 . . .  1 . 00 
t::i9 1537 Arnautka . . . . . . . . . . . . . . . . . . . . . . . . . . 27 . 18 . 38 . 43 . 35 . 40 . 40 . . .  1 . 10 
61 i643 Gharnovka . . . .  . .  . . . . . .  . . . .  . . . . .  . . 22 . 18 . 35 . 40 14 . 46 . 50 . . .  1 .  1 0  
- ti;i 5646 Gharnovka . . . . . . . . . . . . . . . . . . . . . . . . 2 5  . 15 . 37 . 38 . 30 . 40 . 50 . . . . 85 
14� 1 546 Ghamovka . . . .  . . . . . . . . . . . . . . . . 22 . 18 . 40 . 40 . 20 . 45 . 50 . . . . 80 
60 5642 Yel low Gharnovka . . . . . . . . . . . . . . . . 31 . 14 . 45 . 35 . 35 . 40 . 40 . . . . 95 
15ti 8·!30 Yellow Gharnovka . . . . . . . . . . . . . . . . . �5 . IO . 40 . 40 . 40 . 30 . 40 . . . . 95 
4� 5644 Velvet Don . . . . . . . . . . . . . . . . . . . . . . . . 25 . 20 . 40 . 40 . 30 . 40 . 70 . . . . 80 
62 5645 Black Don . . . . . . . . . . . . . . . . . . . . . . . . . 28 . 1 2 35 . 40 . 40 . 35 . 50 . . .  . 90 
1 58 8232 Black Don . . . . . . . . . . . . . . . . . . . . . . . . . 24 . 16 . 45 . 40 . 30 . 30 . 65 . . .  . 85 
1�
7 l �fiO Pererodka . . . . . . . . . . . . . . . . . . . . . . . . . 25 . 10 . 35 . 30 . 35 . 30 . 30 . .  . . 60 
4 fo 15  Pererodka . . . . . . . . . . . . . . . . . . .  ·. . . . . . 20 . 10 . 40 . 30 . 40 . 20 . 35 . . . . 60 
65 580! 1 Belotnrka . . . . . . . . . . . . . . . . . . . . . . . . . 27 . rn . 65 . 30 . 40 . 30 . 30
1 
. . . . 90 
1�2 1 51 3  Beloturka . . . .  . .  . . .  . .  . . . . . . . . . 28 . 12 . 45 . 35 . 30 . 35 . 30 . .  . . 90 
u3 5351 Berdiansk . . .  . .  . .  . .  . . .  . .  . .  . . .  . .  . 27 . 18 . 40 . 35 . . . . 60 . 40 . .  . . 90 
54 5352 N ovo Rossisk. . . . . . . . .  . . . . . . .  . . . . . 25 . 10 . 35 . 35 . 30 . 35 . 30 . . . . 90 
75 5355 Tagenrog . . . . . . . . . . . . . . . . . . . . . . . . . . 20
1
. 20 . 40 . 20 . 35 . 40 . 3
� 
. . .  1 . 00 
1 28 1 508 Spring W heat (macaroni) . . . . . . . . . . . 25 . 15 . 35 . 25 . 30 . 45 . 40 . 10 . VO 
140 1 540 Chernokoloska . . . . . . . . . . . . . . . . . . . . . 15 . 35 . 40 . 35 . 35 . 40 . 50 . 20 . 80 
I 
Average . . . . . . . . . . . . . . . . . . . . . . . . 25 . 14 . 42 . 34 . 33 . 37 . 42 . 01 . 90 
Southern or Mediterr:rnean Mac. W he'ts 
5n 5351-l Algerian. . . . . . .  . .  . . . . . . . . . . . . . . . . 25 . 20 . 45 . 20 . 20 . 40 . 40 . 10 : 70 
58 5380 Pel lissier . . . . . . . . . . . . . . . . . . . . . . . . . . 25 . 15 . 45 . 20 . 20 . 40 . 4U . . . . 90 
14� 7785 Pellissier . . . . . .  . . . . . . . . . . . . . . . . . . . 23 . 12 . 35 . 25 . 15 . 40 . 40 . 10 . 80 
5V 5492 Medeah . . . . . . . . . . .  · . 15 125 . 40 . 35 . �5 . 40 . 40 . 10 . 90 
146 7579 Medeah . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . 20 . 20 . 40 . 45 . 20 . 40 . 40 . 10 . 90 
148 7581 Kalrla . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 . 20 . 35 . 45 . 20 . 40 . 40 . . . . W 
152 7794 Kahla . . . . . . . .  . .  . .  . . . . . . . . . . . . 20 . 20 . 35 .. 40 . 20' . 45 . 40 . . . . 90 
77 1428 Egyptian . . . . . . . . . . . . . . . . . . . . . . . . 25 . 20 . 45 . 40 . 40 . 40 . 30 . 45 . 90 
1 12 1481 .Ble dur . . . .  . . . . . . . . . . . . . . . . . . . . 25 . 20 . 40 ._45 . 20 . 45 . 40 . . .  1 .  00 
1 29 1509 Ble dur . . . .  . . . . . . . . . . . . . . . . . . . . . . 25 . 20 . 40 . 45 . 25 . 35 . 40 . . . . 90 
130 15 10  Ble dur . . . . .  . .  . . . . . . . .  . . . . . . . 20 . 25 . 45 . 40 . 30 . 40 . 40 . . .  . 90 
145 7578 Marouni . . . . . . . . . . . . . . . . . . . . . . . . . . 20 . 30 . 40 . 40 . 25 . 50 . 40 . . . . 90 
147 7580 Adjini . . . .  . . .  . . . . .  . . . . . .  . . . . . . . . . . 20 . 25 . 35
1
. 45 . 30 . 30 . 50 . . .  . 90 
160 '(_79� Mahmoudi . . . . . . . . . . . . . . . . . . . . . . . . . 20 . 25 . 40 . 35 . 25 . 40 . 50 . . . . 80 
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COLOR TABLE-Concluded. 
SAMPLE FLOUR BREAD 
SEMO� 
LTNA 
M AC A RO N I  
--------------- -- -- -- -- -- - - ·- - - --
151  7793 Mohamed ben Bachis . . . . . . . . . . . . . . 20 . 2?i . 35 . 45 . 30 . 40 40 . . . . 90 
1 53 7795 Richi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 . 2� . 40 . 40 . 20 . 35 . 40 . . . . �O 
162 9130 �a�agolla . . . . . . . . . . . . . . . . . . . . . . . . . 20 . 20 . 35 40 . 35 . 40 . 40 . . . _ 1M) 
Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 . 22 . 39 . 38 . 25 . 40 . 36 . 05 . 88 
M iscellaneous Macaroni Wheats -
5fi i'i354 Argentine . . . . . . . . . . . . . . . . . . . . . . . . . 20 . 15 % . 40 . 20 . 30 . 50 . . . . 80 
75 1377 Reali Forte . . . . . . . . . . . . . . . . . . . . . . . 22 . 18 . 30 . 60 . 20 . RO . 90 . . . . 80 
122 1492 Nicaraugua . . . .  " . . . .  . . . . . . . . . . . . . . . 20 . 15 . 40 . 30 . 30 . 30 . 30 . 40 . 80 
123 1493 W ild Goose . . . . . . . . . . . . . . . . . . . . . . 25 . 15 . 50 . 30 . 35 . 30 . 30 ·. 20 . 80 
Ayerage . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 . 16 . 39
1 
. . 40 . 26 . 30 . 50 . 10 . 83 
Average of Macaroni Wheats . . . . . . . 24 . 17 . 41 . .  '36 . 29 . 35 . 41 . 03 . 88 
The Effect of Soil and Climate on Total Protein. 
The next table · deals with the total protein in the whole 
wheat as grown from year to year in this state. The computa­
tions are made on the water free wheat. 
It is of import�nce to know how the total protein will be 
affected by a change of habitat in the case of wheats. It must 
be remembered that these wheats have been brought from long 
.distances. When such great changes of habitat are brought 
about it is quite possible that a change eit,her toward diminu-
. tion or increase will ensue. Therefore analyses have been 
made ea0h year to note any changes that might occur . Where 
possible the original seed was also analyzed. The table which 
follo ws explains itself. We have nothing to fear so far as pro­
tein diminution is concerned. · The Kubanka 5639 rather shows 
an increase. In studying the table it must not be forgotten 
that an unfavorable season tends to lower the protein content 
while a favorable season tends toward higher results. 
The table follows : 
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SOIL AND CLIMATIC EFFECT ON PROTEIN. 
SAMPLE YEAR GROWN 
re, 1901 1902 lOOS Q) 
Q) 
NAME re, !'() � f Q) 0 ! Q j 0 .., :;; ] 8 I. .., 0 0 � 0 � ..a 0. 0 0 !'() 8 � � I. Q) i= H � . o::i )1 
- - - - - -Northern or Russian Macaroni Wheats 48 5639 Kubanka . . . . . . . . . . . . . . . . . . . . . . . .  14 . 1  18 . 75 . . . . . 1 3 . 97 14 . 36 19 . 90 69 1854 Kubanka . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 .  72 19 . 89 . . . . . . . . . . 16 . 07 135 1516 Kubanka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 . 86 . . . . . . . . . . 16 . 47 141 1541 Kw.banka . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 . 12 20 . 06 . . . . . . . . . .  1 6 . 59 154 821 2  Kubanka . . . . . . . . . . . . . . . . . . . . . . . .  1 5 . 28 . . . . . . . . . .  1 2 .  65 1 7 .  90 15 . ! 10 155 8213 Kubauka . . . . . . . . . . . . . . . . . . . . . . . .  18 . 92 . . . . . . . . .  1 2 . 37 1 7 . 44 16 . 70 78 1431 Arnautka . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 . 4n 20 . 4n 15 . 05 . . . . . 16 . 13 
rn� 1537 Arnautka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 . 87 21 . 89 13 . 85 . . . . . 16 . 59 61 5643 Gharnovka . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 . 35 20 . 24 1 2 . 107 . 211 6 . 87 63 5646 Gharnovka . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 . 35 21 . 03 13 . 34 17  . 16 16 . 93 142 1546 Gharnovka . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 . 86 21 . 72 . . . . . . . . . . 18 . 41 60 5642 Yfillow Gharnovka . . . . . . . . . . . . . . . . . . . . 19 . 49 20 .35 12 . 54 18 . 1 3 15 . 79 156 8232 Yellow. Gharnovka. . . . . . . . . . . . . . . .  1 8 . 64 . . . . . . . . . .  12 . 94 14 . 02 1 5 . 1 1  49 5644 Velvet Don . . . . . . . . . . . . . . . . . . . . . .  1 5 . 05 1 6 . 59 . . . . .  1 3 .  79 14 . 71 1 5 . 68 62 5645 Black Don . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 . 12 20 . 46 13 . 34 17 . 56 1 7  1 6 158 8232 Black Don . . . . . . . . . . . . . . . . . . . . . . 18 . 01 . . . . . . . . .  12 . ;{7 14 . 31 18 . 24 67 1350 Pererodta . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 . 13 1 9 . 84 . . . . . . . . . .  15 . 68 134 1515 Pererodka . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 . 41 21 . 2P 1 -1- .  25 1 4 .  93 16 . 30 65 5800 Beloturka. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 .  64 20 . :  ii lJ . 34 1 4 .  65 1 7 .  21 132 1513 Beloturka . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 . 4 1 2 1 . t-i: '  . . . . .  1 7 . 10 53 535·1 Berdiansk . . . .  . . .  . . .  . . . . . . . . .  . . . . . . . . . 1 9 . 04 HU,5 1 2 7 1 l 'i .  ·}4 1 7 .  39 54 5352 Novo Rossisk . . . . . . . . . . . . . . . . . . . . . . . . .  19 . 61 22 . 1 2 1 6 . Hd 7 . 4 1  l 7 � 2 1  57  5355 Tagentog . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 1 7  . 10 22 . 29 14 . 99 14 . 71 18 .  35 · 128 1508 Spring W heat (macaroni) . . . . . . . . . . . . .  19 . 61 22 . 00 . . . . . . . . . 1 7 . 33 1 40 1540 Chernokoloska . . . .  . . . . . . . . .  . . . . . . . . . . .  1 9 .  95 21 . 32 . . . . . . . .  ; . 17 . 16 8outhern or Mediterranean Wheats-55 5353 Algerian . .  · . . . . . . . . . .  : . . . . . . . . . . . . . . . . . 18 . 58 22 . 40 13 . 91 1 7 .  78 1 8 . 47 58 5380 Pellissier . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  . . .  1 8 .  58 24 . 11 14 . 25 15 . 79 1 8 .  30 149 7785 Pellissier . . . . . . . . . . . . . . . . . . . . . . .  .' . . . . . . . . . . . . . . . . 16 . 42 ln . 70 1 8 . 47 ·59 5492 Medeah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 . 93 19 . 67 15 . 90 15 , 62 17 : 16 146 7579 Medeab. . . . . . . . . . . . . . . . . . .' . . . . . . . . . . . . . . . . . . . . . . . 15 . 85 15 . 22 16 . 42 148 7581 Kahla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 . 70 1 7 . 67 19 . 10 152 77M Kahla. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 .  78 1 5 .  62 19 .  38 77 1428 Egyptian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 . 75 19 . 95 . . . .  · . 14 . .  36 16 . 47 1 1 2  1481 Ble dur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 . 64 21 . 26 . . . . .  16 . 07 1 7 . 04 1 29 1509 Ble dur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 . 49 22 . 29 . . . . . . . . . . 16 . 82 130 1510 Ble dur . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . .  21 . 77 20 . 69 . . . .  . . . . .  1 7  :.44 145 7578 Marouni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 90 17 . 16 18 . 47 147 7580 Adjini . . . . . . . . . . . . .  ·. . . . . . . . . . . . .  . .  . . . . . . . . 16 . 53 1 5 . 33 18 . 87 150 7792 Mahmoudi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 . 53 14 . 93 1 7 . 78 151 7793 Mohamed ben Ba.chis . . . . . . . . . . . . . . . . . . . . . . . · " · . 16 . 36 14 . 3 1 1 7 . 78 153 7795 Richi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . .  . . .  . .  1 7 .  04 16 . 30 20 . 12 162 9130 Sar.agolla . . . . . . . . . . . . . . . . . . . . . . . . .  1 :l .  28 . .  . . . . .  . . .  . . .  . . . . . .  19 . 72 Miscellaneous Macaroni Wheats-66 5354 Argentine . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  1 7 . 61 22 . 06 1 2 . 88 17 . M  1 8 . 30 15 1377 Reali Forte . . . . . . . . . . . . . . . . . . . . .  · . . . . . Hl . 89 21 . 20 16 . 30 18 . 07 1 8 . 35 1 22 1492 Nicaraugua. . . . . .  . . . . .  . . . . . . . . . . . . . . . . 1 9 .  32 22 . 74 . . . .  1 4 .  99 1 7 .  27 1 2a 14�� Wild Goose . . . . . . . . .  . . . . . . . . . . . . . . . . 1 9 . 72 22 . 52 13-. 97 15. 90 17 . 73 
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Gliadin in Flour. 
A few gliadin determinations were made in order to see if the 
results obtained in the baking tests conformed with the theory 
that from 55 to 65 per cent. of the total protein should be glia­
din for a good baking flour. The method employed was the ex­
traction by alcohol and polarization method tt.s recommended by 
Snyder. By comparing the gliadin results with the baking 
tests it will be seen that a coincidence does exist and that an 
absence of gliadin will probably account for the poor baking 
qualities of some of the macaroni wheats. If this be true, and 
it probably is, the uselessness of trying to improve these poor 
wheats at once becomes apparent. The fault is a deep seated 
one peculiar to the variety and for which there is no remedy. 
· GLIADIN IN FLOUR. 
----------------- - ----- --- --Blue Stem, Minn. No. 16\L . . .  . . . . . . . . . . . . . . . . . . . . . . . .. . . 8 .  28 60 . 8 1354 Kubanka . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 . 53 59 . 1  1515 Pererodka. . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . 7 . 53 53 . 4  I 537 Arnautka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 7 .  02 48 . O g230 Yellow Gharnovka . . . .  . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  6 02 44 . 9  1 54o Gharnovka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 . 78 48 . 6 . 5644 Velvet Don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·. . . .  6 . 27 45 . 1  8232 Black Don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 . 78 49 . 4 1513  Beloturka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . 7 .  52 51 . 5 5355 Tagenrog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . 8 .  03 51 . 8 5351 Berdiam1k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 .  52 50 . 4 1377 Reali Forte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 . 52 49 . 8 
About 85 per cent. of the proteids of flour consist of glia­
din, the sticky binding material found in gluten and glutenin, 
which aids little in giving tenacity to the dough. A good bak­
ing flour should have 55 to 65 per cent. of its total glute_n in the 
form of gliadin. 
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In conc]usion it was thought best to add a quantitative an­
alysis of the best variety of macaroni wheat, Kubanka 5639, 
and .for comparison that of Minnesota No. 169, one of the best 
of the Blue Stems. Note that the Blue Stem has a greater per 
cent. indigestible fibre and that the Kubanka ca,rries more 
sugar, which accounts for the sweeter bread. 
PROXIMATE A NALYSIS OF KUBANKA 5639 AND BLUE . 
STEM MINNESOTA NO. 1 69. 
I
Air Dry Sub1t1mcfJ-1 Water Free Sub­Per Cent. stauce-Per Cent. Kubanka BlaeStem Kubanka Blue Stem 
---------- ----- 1 -- -- -- --Moisture . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  . Ash . . . .  . . . . .  . . . . . .  . . . . . . .  . . . . . . . . . .  . Ether extract . . . . . . . . . . . . . . . . . . . . . . . . . . . Crude fiber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Crude protein (N X 5.7) . . . . . . . . . . . . . .  Nitrogen-free extract . . . . . . . . . . . . . . . . .  Total nitrogen . . . . . . . . . . . . . . . . . . . . . . .  Alb�minoid nitrogen. . . . . . . . . . . . . . . . . . . Soluble carbohydrates . . . . . . . . . . . . . . .  Starch . . . .  . . . .  . .  . .  . . . .  . .  Reducing sugar . . . . . . . . .  Sucrose . . . .  . . . . . . . . . . . . . . . . .  . . . .  . . . .  . . . .  . . . .  . .  . . . . .  . . . .  . . . .  . . . .  
9 . 32 6 . 00 1 .  7 l  2 . 46 1 . 89 2 . 62 2 . 34 2 . 49 2 . 58 2 . 65 2 . 52 3 . 35 2 . 78 3 . 56 14 . 46 13 . 2 1 1 5 . 95 1 4  08 69 . 65 72 . 49 76 . 80 77 . 09 2 . 53 2 . 32 2 79 2 . 47 2 . 1 1  1 . 9 1  2 . 33 2 . 03 
3 . 26 1 . 52 3 . 58 1 . 6 1  
The writ.er wishes to acknowledge his indebtedness to his 
assistants, Messrs. Norton and Hepner. The latter is now con­
nected with the Wyoming Station. As in the previous work 
recorded in Bulletin No. 82 of this Station, Mr. Hepner made 
most of the nitrogen determinations, while Mr. Norton ha� been 
more closely occupied with the baking and macaroni tests. But much of the work was done conjointly. The careful and pains­
taking work of these two young men have made it possible 
to bring this laborious w�rk to a successful completion within 
the allotted time. 
